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Objectives: Hyperpolarised 3He MRI provides high-resolution images of lung
ventilation. LCI is a sensitive and clinically practical global measure of ventilation
heterogeneity. The aim of this study was to investigate and compare the sensitivity
of 3He MRI and LCI to detect ventilation changes in children with mild CF.
Methods: 11 CF patients and 5 healthy controls have been assessed to date with
3HeMRI, LCI, plethysmography, spirometry, and CT (CF patients only). Ventilation
defect percentage (VDP%) was calculated from 3He ventilation images. LCI was
performed using 0.2% SF6 sitting and repeated supine to mimic position during
MRI. Gas trapping was calculated as % difference in plethysmographic versus
washout FRC.
Results: Controls had mean(SD) age of 10(3) years, FEV1 95(10)% predicted and
gas trapping = 6.8(9.5)%. LCI sitting was 6.7(0.5) vs 6.9(0.5) supine (p = ns). All
controls had homogeneous ventilation on 3HeMRI. CF patients had mean age of
12(2) years, FEV1 95(10)%, and gas trapping = 11.5(12.9)% (all p = ns vs controls).
LCI increased supine from 7.3(0.9) to 7.8(1.4), p = 0.06. A single CF patient had
normal 3HeMRI, LCI, CT and lung function. 3He ventilation abnormalities were
seen in all 10 remaining patients, with patterns ranging from discrete defects of
totally non-ventilated lung to a globally heterogenous ventilation. 6 patients had
normal sitting LCI and clear focal ventilation defects. VDP% was signiﬁcantly
greater in CF: 4.3(1.8) vs 2.1(1.1)%, p = 0.027.
Conclusion: High quality 3HeMRI images show a range of ventilation defect
patterns. Preliminary results suggest 3HeMRI is more sensitive to early ventilation
changes in CF than LCI or conventional lung function tests.
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Objectives: Cystic ﬁbrosis (CF) is characterized by progressive lung damage ne-
cessitating lung transplantation (LTx) in selected patients. Detailed knowledge on
pathophysiological changes in the end-stage CF lung is scant. Our aim was to describe
structural alterations of airways, blood vessels and parenchyma in end-stage CF, using
histology matched with microCT imaging.
Methods: CF explant lungs obtained during LTx were inﬂated to TLC and ﬁxed in
the fumes of liquid nitrogen. Lung tissue cores (1.4 cm diameter, 2 cm thick) were
obtained and scanned at a resolution of 8.4 mm using a microCT device (Skyscan 1172).
From selected regions in the cores histological sections were sliced and stained using
hematoxylin-eosin.
Results: CF explant lungs from 12 patients (m/f ratio: 5/7, mean age: 23.6 y) were
studied. We identiﬁed bronchiectatic lesions featuring enlarged, mucus-ﬁlled small
airways (1−2mm and 3 to 10 times the size of the accompanying blood vessel)
with a thickened wall and pronounced smooth muscle cell layer. Distally to the
bronchiectasis, the airways displayed narrowing of the lumen resulting in complete
disappearance without remnant of an airway wall and replacement by scar tissue. More
distal reorganization into airways and terminal bronchioles with normal appearance
occurred in 1/4 of the cases, demonstrating that the same airway no longer observable
over a certain length, was restored. The parenchyma had a heterogeneous appearance
and transitions between normal and more destructed regions were often marked by
thickened septa.
Conclusion: End-stage CF lung disease is characterized by remodeling of small airways
and reorganization of the end-terminal airways.
